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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the processing with a request 
for the response time imposed thereon with less power consumption. 
SOLUTION: A system has a hardware mechanism for changing the 
operating frequency and the power supply voltage given to a 
processor while the system is in operation. A power manager sets the 
operating frequency and the power supply voltage necessary and 
sufficient for processing other loads in a waiting state (a state for 
waiting for the key input and the input-output of a mouse click). The 
power consumption of the processor is reduced by changing the 
operating frequency and the power supply voltage according to the 
elapsed time after leaving the waiting state. 
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[000 n 

[0002] wmh < *^Hj«. ttf'fisjs^im 

^]SIJj^Jf5JC^0. GUI (Graphical User Inteffac 

[0 003] 

Larqe Scale Inteqratio 

C(D§©|gSt?«, CPU (Central Pr 
ocessing Unit) '^^(DWD^n^v'^fm^ay-fKiif 

^SrffiP.T 5 i ^5 (C ^c o r I ^ -5 . 

[0004] ffe^jfcfc-c^T , mn^icmt i>m9m:b 

mmmrnvfimmiicmmr s c i *5r # •stt^tisfcfc 
[ 0 0 0 5 ] tsfgissrtt?«, ^(D^^y • =i>hn- 

[0006] mx.\,i, 1 1 -1 94849 
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?:WS®tea^r^{cstiiccS7-r c id^r-^r S i i 4> 

[0 00 8] b^^LW^. m^^icmn^^tM>T-i' 

n^-f. n^t\^xT<%^xh^, 

[ 0 0 0 9 } */c, P^lf^JCHS^StiSf'-irjag:^^ 

20 orfcO. fio, •&«ia5:4>»r-r.5CiAj:<jii;x«iaf 
i{c J: oT^-t-C©Ma?:B$rart«:^7 SC i 
*SnJt6^tCi€:W«<i:-r4fe©-C*5. C©ft:a&. *S 

ffia©»T=&4i»rL-c. «fc9i^.ms*JiS(,i^5a (m« 

[0010]$fc. !|$ii2000-122747 -^^^^ 

30 )\''mw<^nvk^^x(r)'^%^mx&-^^^xvimthrL 

[0011] Lis^hUifih. m<mi.c^m^tii>fmtk 
MRuyjUxu. mw^(DW}i'^^U'j !?mmi^^wt 
i>tci-fxm^ti<Dnm^m?>'b<Dx$)?>, mi^^m^n 
tf. m^^u-j^mmm.mMic^-ox. mimrs$>tc 

»©§fSB$ra*^S<^j:'3. C©*S^> ll;'3S©fJii?aj* 
vimSB^iT-f K';>m«K*?,i*©tg^ii:^ji 

40 ©ffiH5:S^-r. nmtbX:^^^X'S>^, 

[ 0 0 1 2 ] ^^lcmnk:itii,mm^RZJfij 

i=^m-ri> c t itmitxmm.x& 

[0 0 1 3 ] Sfc, Takanori Okuna, Tohru Ishihara, 
Hiroto Yasuura^^S©i&3t"Real-Time Task Scheduling 

for a Variable Vol tape Processor" (IEEE 12 th Inte 
mational Syinposiuni on System Synthesis, Novenber 
50 1999) {ctetit:fiygS4i4SSSafSD<3:5x^i?jL- 
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GU I (Graphical User Interface) lllM(0<S:^lfC, $> 

[0 0 14] ccDHj^-rsnsnrt^^DD;^^ 

* - > if^mu. G u I wkmoj^ ^ «: mmti r v k 

[0 0 \ b] t.fc. Yann-Hanq Lee, C. M. Krishnc^^ 
©i&:i;"Voltaqe-aock Scaling forLow Energy Consump 
tion in Real-time Embedded Systems" (IEEE Sixth In 
temational Conference on Real-Time Computing Syst 
ans and Applications, Decanber 1999) JC*jUTtlSg 
Stir I, ^5 'Task based static scheduling"^c.5^ 

W-7rt,^SCi?rB!l!liL'Tt,»4, C©)t«). GUIM 
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[0024] ^m<DWj:i>s(^it. m^mmsLtmm 

[0025] *^©Mi5:€.Bfl«>». GU I (Craphica 

1 User Interface) mm(Dj:^iC^ ^htf^Obm^T^i^ 

mm^askmmrs^^^m-r^ c t jso ^? >&||^f 

[0026] 

SjS*#i^L/t:Aj:Snytfc©r*'5. *©^i©ffljffl 

50 ^tcfrs^n -fe ^<mf(^mm.mi%rhimnwm. 
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> l~03i»l?:Sl:fT*>e.<DM3i^PaK:i6DT, :7-ta42 
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[0034] -miC . T-a -tr •:, l^-OSljf^igjgl^^rit:^^ 

[0 0 3 5 ] s;c> Hfiie«lf^)§«^S^KXa:^7"-:; 
[0036]$)^(,^«. ml2Slj{^ia?gi{^^^@X«:^ 

[0037] ^fc. :^^m<Dm2<Dmmit. s£.^mmic 

f -y-tc j; ^?^mMSOSiJiSl*3 > f - 5? • 7^ A± 

T?: 3 > f * - ^-oimB^-c^mmicmb tcBma^ 

[0038] :$.m<Dm2 ©flPJiS{C^Sietgjfilft«, 

« /i :/D 5^5 A • 3 - K 5:lltf BJfgJiia^ 3 > 
fa-^f-'>;Jl7^A(CS^t/-C. =3>fi-^r • y7 n't? 

C©J:5^j:jim*, CD (Compact Disc) 

D (Floppy Disk) . MO (MaqnetB-Optical disc) tj: 
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[0040] *^?^©? 6{cffeogw, nwi'i^ms^M. 

[004 1] 

[0042] 1. ->>^7-A:^|j£ 

m licit. ^^m<ommicmstxmnm&iyy^7-Ai 

t-J;^'-c. vl5^*!M>';^f-Ai o». :^n-fe-^ifi i 

i. RAM (Random Access Itenorv) 1 2 i, ROM 
(Read Only Memory) 1 3 ^2f^^<-f>^ 14 6, in 

[0043] 1 1 it. SSiaSi^XT-A 1 0 

Xf-A (OS) ©M®Tt?. ^m<0-yai/^A- n-K 

[0 04 4] . l/7.T-h.1ii^xi>f^K 

l&ff f SgSt© 5? ^7 5:|ll^JC||fTT5 v;l. ? 3? X 
fil?:ii^rt,»5fe©<!:-r'5o $Xi7(c«, yc©s»i©ia 

A • :Jr;^i'j C©J:e.i&:^ff^7^5(c*i||5j*i^i:i,i 

ip.ifiWthi^ic^T.l;. GUI (Graphical 

User Interface) Ma©j;^CC. ^■^tjl^S<&^^/i:^) > 

[0 04 5] :/0-fe-ylJ-l Itt. 1 6 «:j;-3rffe© 

^sa (fg^) itBSJg^^nrt^s. y-cx 1 6±©§ 
^(c«-en^nH*©>^:'j -r kuxx» i /ot 

?rJiS-r 5 C <!: K J; -5 r^£©8IS^©T H2X*J 

[0 046] RAMI 2 «, l:#jii5fpltli^j:y* <;r* 

f*. 9^:^ a, BIOS (Basiclnput/Output Systen:S 

[0 04 7] ROM I 3{i. ^£©3- K^r-3f;5:tl 
:^wWiCfeifrS/c«t)©:FS^>^r';-Cabf). B 
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I 0S-?3j6Kll^©SB^:/ni'7A (Fbwer On Self 
Test: POST) f£E^m\\yX\.^i>. 

[0 04 8 ] ^iST^/WX 1 4{C}J> 7^-^ X:7'U^^7' 
>i7© J: a— tf Hi;>3jtg ^^-^--H^-^^x© 
i-^^ca— ffai:^j^g, ^N-H . •r^x^'-?>-€-©flfe©y 

• 'O^'-^x-x • *- K (N I C) ©J:^?ea^$| 

[0049] SJi2r>'WXtc«> f(|»3ji*U^Jl/*sf!l 

o^renrfc*). ^s©-r-c>h«^ (mK+-# 

- FA^-?>v5X • ^ y >7itci'©GU I MS-<!>. )\~ 
K--f -f Xi7(cfci^5f^-$^CD^7j5:i) {cit^St 

[0 0 5 0] ^f^vi 5tt. ^'-fvil-^^^^jar-i* 
■fa^y^l licMtxmmt£mi2^im.ri>J: 

^(c^co-ci^-s, (fit, mm(Dmrjiim.m(Dmm'jT 

[0 05 1 ] ±iffitfcJ:'5!tCi^Xf^Al 0©S3>#- 

D c/D c 3 >>'^'- attcj: or-s©iKS«E*ttii&-r 

[ 0 0 5 2 ] ia^©^«!-C». -/U-^yVl liCMLX 
«. »»©DC/DC^S2 l*S|BtS:$nTt,»4, ^ 

e^X7-A©$)JiaiT-c. y'u-ky-f-mDC/DC^^z 
1 *^6©«*&mE5:i9:^T4<S«4(i^Tl^So 
[0 05 3] $/c, T^a-fery-tJ-l l». T^PHzy-tJ-- 

n -:'i'4fig^2 2-fym^tmi'^i'Oyi;^xt}l'X. 

^omimm^icmmmicmj-ri,. -miat. mm 

*S::*:-r-5„ *3gig|«lrw, y'u-k-yVi lit. 

[0054] T'niz 1 1 fCStrSmzSmEi 

8M^^iS^I^©S:^?::/P-fe-:;-t>-fflDC/DC^^S2 1 
i::^P-fe-^-9-- i'P-^i'4^2 2©S>*«:j;-5rStia<j 

{cKSP-rSie:«»si:.-ro*>:^j:<. t>-rti*>-75r©Kimc 
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[0 05 5] 7*aH2-v9-l 1», -JKJC, CMOS (Co 
mplementary Metal Oxide semiconductor: tllStt^ 

[0 056] <bc5r% cMosi^^-i^*stgffr^^ 

[0 0 5 7 ] ffe:^> «lf'fiSi^^*5T*5^C itCjCoT. 
[0 05 8] *lliiJ^!ISt?{*. 7'P42 -^--tJ- 1 1 ©Kif^i; 

[0 0 5 9 ] + 7"DH2 2»-9-l l's©16 

f'Pi' n i'^ig^imiSmE©'5 ■^(,^-rn*'-:^/cW?: 
W^bx. f6:^»-e©iS:S«:e«)flf(tciiS£-rsJ:^{c« 

mvm%ti>tc^i^imtim.'h(r>wmmE.ifi nnmc^. 
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[0060] 2. 7:/y^-^3> 

*^Hj«, is§i^©^rss^*sgssn/c«Hi. 

l^»J-C#)&:t,^*!ig?:|ltf4>©:/oi2 -^If 1 1 ©?«^:t) 
*ig«-r4J:^«:. •€-©S6fP^j!gfS-?>«as(fllff©s9[S% 
^T^^>©■c^.s, Wrrii^ )t:^B#ia©^pf-r-5S**s» 
^tifc^mcmth-C, K-?>v>j7X*ii=,©a- 

10 »)±tfrsii8-rs. 

[0 06 1 ] GU I T^'U -5^-^/3 >©^<«, Ji(nF«C 
[0062] ( 1 ) a— tf*!, Krt©*5+- 

(2) v-5x->iti?>*5iip$n/c. xttjg&^nfc. 

20 [0 06 3]S2Jca, GUl7U-A9-i7, afeD^'tC 
GU I T7- y 3 >©;Sfii5§^e5,(C7n0tO4, 
[0 0 64] GUI 7U-A7-5'»> 4^-4%'- K-fJv 

-^^s^*«M»f$nyfcj ^ci'©-/-^>h)6i^-rs<!:. g 

[0 06 5] GU iryy^r-i/axj, ^ 

30 T^y^r— >3>©fi]jai9:S:&ffofc^> '/'Oh 
tt£t>^^ GU I 7U-A'7-^©'f-<>h- + 3. 
[0 06 6] 7:7'';^r-'>3>*iJ!ia-r-^t-f-^>h- 

[0 06 7] -<-i> h©i!ig{C*jl,ir«> iiJSJCI&D 

GU I u-A7-i'rt©}ii®g|j(c^sfurSjj^©H 
Lr. •r^;^:/U'/±©iS[^'i»Y>K'?©fiB®g*tf 

[0 06 8] ia2«:*5t,it:, GU 1 7^-A>7-^7:^,s^' 
-^>^f||«{cJ:•o•rGU I T7'';'!r-i/3>'>^${jai^^ 
ff3#T*»?.. GU IT:7*';-Jr-J^3>3&i-f'<>h • + 

©^tf?r^J&rSJsr©KSS*s. GU I T:7'i;-^-i^3 

>©i£;§i^patcffisr'5, 

[0069] IK©T7'>;^-5^3>K:4jtir, GUI 

50 Ty';^'i^a>©f5gNF[ai»o. n^er^^-c* 
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[ 0 0 7 0 ] -ecr. 2|i^J6Ji5m*Jt,»Ttt. jiSf * 

n«o . 1 f^OTT'^^TT-^rssiis^lltf-r^i tec 

0. l»SS©i:tti^aui5S3lS-C||tf3nSJ: 

if o^asfcM^^SfJfC ttt<. i/;^ 1 0 ® 
5Ci*st?#S. <!:l^^*<&5t»a^ 

[0 07 1 ] i^XfA 1 0^-Cfcfc 1 -:>®i?::^ 

1 i®rB»«**BiJ«-r«.c<i:*st?*s. 

[0 07 2] S3 (C». GU mffl;S?;<i'||tf*fC*$i,^ 

[0 07 3] *f> GU I TT'y-J— >a>*iJ^— tf*i 
6©GU I A;'3?:**S'r<> Fff^tfelK^fif ^ 30 

[0074] :x-1f{C j:4GU I K)imTt> 

■5. 

[ 0 0 7 5 ] -eLT:. s^U'^;i'^MB#ra*siSja-rs 40 
[ 0 0 7 6 ] T'p-fe 7 ^mi:^mmi^^r^^fcm 

«0. l#®SK:S:Sr-5C<b{cj:0> 

0. l^OTCCiii^,, 0. liB;(Df4tfem», a— !fCD 
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[0 0 77] B3«:^n-rfi«|t?». ^-XfA 1 OdJ-T'O 

[0 07 8] ia4(C«, GUlKkMitXi^mn'Piadl'' 

S*<iiU'^;l'2, 5*filU-<Jl^3<bl^^3S^<D<D«)ff 
SS^S-CMSilT S C i *s-C t S ^> © i f S , 
[0079] *-r. GU I TZfV >35SJL— !f*. 

[0080] X^^-Cs IfJc j:4GU I A;^J*«ffto 

n, '('^> h*iGu I r7'';>r-i^3>(ciiiip-r'2.i. 
i!IBI». l"<;l' 1 {c*B^f -SSiifPJSj*?!*^ r^a -fe 

[008 1 ] yjl^T, SS!)OS«u-<^;l^M^F^*Sigia 
^*itl/'<JV2{cffl^-r«.«ifTfSjSm*:/a-b 

[0082] 36iC. 2|Blg©S^b-<;l.^MbB#fS*5 
Sfi-r^i. S*ffiu--<;i'3K:ti^-rss&fPJljg?|^^7- 

[0083] 03Sa''04 tcmfcairtt, ^';^f-i» i o 

*W-<> h'f$-^1t®5:^ti}Lr*i67'042-y-9-l l©tt 

So 

[0 084] ia5(C«. GU I J!ia^;^i'|ltf4iCC*JI,^ 

i«. mmi^mmmjicmt^-^xmrnnctafi 

[0 08 5] ST. GU I T-T'yir-j^a^^Sa-if*! 

6©Gu I ^j]i^ibi>^^> hn^imicmati 
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[0 08 6] ^Xl^T-, :3.--!f{Cj:§GU I Aj'jWt) 

[0087] ;xt,>r« mmom^iy^^i^wmm^i^ z 
[0 0 8 8 ] -eur. 2mu<DWMv^)\^mMM-u^m 
[0089] 3 ■ mommmm 

[0090] *^?goffe©llteJI5.^i LT, /N- K-f^ 
[0 09 1 ] y'o^zv-Vl lifi'f-iT.i^mtiPhm^f 

[0 09 2] C<D«^, ryj-y— >3>-7'Di^7A 
[0 09 3] :t'^U--f'Y >i^'i';^f A (Xtt7 r 

[0 0 94] C(D7^-^?KtflLS*%^tfL/c'^> 7-a 

•fe -.^ -9- 1 1 a-i'o hft%tt.^icRSfj . 

[0095] -g-Of^, T ■( X i>^m.tiW^tkifcf- ^ 
[0 09 6] com.! -i-^yVki. GU I TT'iJ^r-*/ 
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[0 09 7] ryyer— >3>.-7-ni/7Att. 

[ 0 0 9 8 ] ^ /c> *l%HJ©ffe©|Ui}gSii t,-c. * -7 
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